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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a cutting tool and a cutting 
tip with less friction and extremely high abrasion resistance, and to 
manufacture such cutting tool and cutting tip. 

SOLUTION: At least certain regions of the cutting tool 1 and cutting 
tips 3, 4 are coated with carbonitride coating with less friction 

serving as an abrasion protective layer 7. This coating is formed by • :V ^,CN;j c ; 
guiding carbon and nitrogen of a gas body to a reaction chamber 12 

in order to form a carbonitride layer 7 and by using an improved ~ 1 S~ ~* ~ ~ — ! 

PVD method of continuously driving ion sources 21. 22, 23, 24 for : ~ :: - : /: --^ r-? ; 5: 

forming plasma. f :/',./. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The cutting tool (1) or cutting chip (3 4) characterized by having antifriction coating containing the 
nitriding carbon (CNx) of covalent bond. 

[Claim 2] Said nitriding carbon (CNx) is the cutting tool according to claim 1 or cutting chip characterized by being 
CxN which is x>=2 and said coating containing the nitrogen of a pentatomic percentage at least. 

[Claim 3] For said nitriding carbon of said coating, the chemical bond is Mgk. The cutting tool according to claim 1 or 
cutting chip characterized by being the chemical bond which generates the secondary electron which has the kinetic 
energy between 848eV and 850eV when alpha X-ray irradiation is received. 

[Claim 4] the nitriding carbon layer said whose coating is MexCyNzOs:H — it is — here — Mex — the [ of the 
periodic table of a chemical element ] — the cutting tool according to claim 1 characterized by being formed with 
the polyphase structure of having the phase from which it was 1 of the metals which are similar to the titanium 
which is IV group's metal and a zirconium, and a list at aluminum and these, or two or more metals, there was less 
oxygen than 20 atomic percent and this layer differed, or a cutting chip. 

[Claim 5] The atomic percent of said metal component is the cutting tool according to claim 4 or cutting chip 
characterized by being the maximum pentatomic percentage. 

[Claim 6] The interlayer of one layer or two or more layers who may be formed between the base of cutting material 
and said coating of said nitriding carbon more than one layer and a duplex is arranged. It is the cutting tool 
according to claim 1 or cutting chip which chooses this interlayer s ingredient from the group of TiAIN, TiCN, and 
TiN, ZrN and aluminum 203, and is characterized by the ability of this one layer or the interlayer of two or more 
layers to contain other matter or layers alternatively. 

[Claim 7] The cutting tool according to claim 1 or cutting chip characterized by arranging at least one layer of the 
Mex (C, N, O) layers which are the matter similar to TiCN. TiAICN, TiAINO, or these etc. between the base of 
cutting material, and said coating of said nitriding carbon. 

[Claim 8] The cutting tool or the cutting chip manufacture approach characterized by forming a base in a desired 
configuration in the field in which coating of it is carried out at least including main edges and fields functionally, and 
putting this base to the ambient atmosphere containing the carbon and nitrogen which were partially ionized at least 
within the vacuum tub after an appropriate time in the first phase. 

[Claim 9] Said ionization is the cutting tool according to claim 8 or the cutting chip manufacture approach 
characterized by carrying out by using combining the source of the ion plasma, and a magnetic field. 
[Claim 10] Said magnetic field is the cutting tool according to claim 9 or the cutting chip manufacture approach 
characterized by being DC magnetic field which surrounds the cutting tool or cutting chip by which coating should 
be carried out. 

[Claim 1 1] the coating approach perform in advance be the cutting tool according to claim 8 or the cutting chip 
manufacture approach which be the PVD coating approach which deposit in the field by which should be emit from 
the ingredient of a target with low voltage within a vacuum layer , and coating should be carry out in this emitted 
ingredient , and be characterize by to introduce the gas which contain carbon and nitrogen in order to form a cover 
layer after that in the same vacuum tub under low voltage , and to ionize using a certain ion source actually . 
[Claim 12] The temperature of 200 to 300 degrees C, the electrical potential difference of -30V to -200V, and 10-3 
The cutting tool according to claim 1 1 or the cutting chip manufacture approach characterized by forming coating 
within a vacuum tub by the nitrogen gas stream between the methane flow between 50SCCM(s) in the pressure 
from mbar to 1bar. and 100SCCM(s), 10SCCM(s), and 100SCCM(s). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to these manufacture approaches at the partial list of a cutting tool 

and a cutting tool like the cutting chip for cutting. 

[0002] 

[Description of the Prior Art] A cutting tool receives high wear stress during actuation, and is put to the big force. 
When especially the surface field that adjoins a cutting edge and this carries out metalworking, a load is strongly 
hung like the case where the processing ingredient of the case where plastic working is carried out, or others is 
processed. The end powder removed from the processing ingredient is diverted by the rake face, is under a high 
pressure and slides along a rake face field. 

[0003] The defect of the cutting edge of a cutting tool and surface discontinuity show the wear situation of a tool. 
The tool should have the longest possible service life and, on the other hand, should produce the highest possible 
cutting efficiency. However, wear of a tool increases with a cutting efficiency. 

[0004] The cutting tool in which tribological coating was formed is known. Coating is formed by the CVD method 
(chemical vapor deposition- chemical vapor deposition) or PVD (physical vapordeposition-physical vapor deposition). 
For example, EP 0736615 A2 is indicating what prepared multilayer coating of four layers on the whole on the 
substrate. The layer which has adhered to the substrate directly is TiCxNyOz. It is a layer. The following layer is the 
titanium nitriding carbon layer TiCxNy desirably. This layer is formed with a CVD method at the temperature for 
1000 degrees C and 1 100 degrees C. 

[0005] Since the manufacture approach by PVD is well-known, it is not explained in detail here. 
[0006] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is providing a wear-resistant 
cutting tool and a wear-resistant cutting plate (it being called "cutting chip" below Schneidplatte-) list with the 
efficient approach for manufacturing these. 
[0007] 

[Means for Solving the Problem] This technical problem is nitriding carbon (carbon nitride-Carbonitrid) CNx (it is the 
general formula of nitriding carbon.) of covalent bond. It is below the same. It is attained by the cutting tool and the 
cutting chip in which antifriction coating to include was formed. 

[0008] Furthermore, the technical problem of this invention is the first phase, is the field where coating of it is 
carried out at least, forms a base in a desired configuration including main edges and fields functionally, and is 
attained after an appropriate time by the approach of putting this base to the ambient atmosphere containing the 
carbon and nitrogen which were partially ionized at least within the. vacuum tub, and manufacturing a cutting tool 
and a cutting chip. 

[0009] The cutting chip suitable for the cutting tool and cutting tool based on this invention has nitriding carbon 
coating. This coating is formed in other field fields, the front face near surface of a field field on which a load acts, 
and when required. Nitriding carbon coating contains the carbon and nitrogen which accomplish the compound which 
accomplished compound C3N4 (CxN which is x>=2 desirably), or carbon and nitrogen combined by other ratios. 
Usually, such nitriding carbon coating shows many other well-known rigid plastic layers and coefficient of friction 
comparatively smaller than coefficient of friction of a base material. This small coefficient of friction lessens friction 
of the flow of end powder. The cutting efficiency of the cutting chip with which coating of the nitriding carbon object 
was carried out, or a cutting tool can be increased to the tool or cutting chip with which coating is not carried out 
or other coatings were carried out. For example, thing which the end powder which moves in the Men top of relation 
tends to weld if coefficient of friction is small when performing processing of high alloy steel, austenitic steel, 
titanium, and a light metal (Schweissneigung) It decreases. 

[0010] Especially the tool by which coating of the nitriding carbon object was carried out fits processing of the 
components which consist of titanium or a titanium alloy. In the case of coating containing titanium, the front face of 
titanium components is polluted with a titanium compound, a problem may arise about the stability or reinforcement 
of components, but compared with coating containing this titanium, whether fear of this contamination disappears 
decreases by this invention. 

[0011] Although nitriding carbon coating can have a base material or its lower layer hardness, and different 
hardness, the hardness of a nitriding carbon layer should be just smaller than the hardness of a lower layer or a 
base material in this case. 
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[0012] Desirably, nitriding carbon coating is a MexCyNz:H layer or a MexCyNzOs:H layer (x<=0.2;y/z>= 3/4, desirably 
y/x>= 2), and can constitute Metal Mex from a periodic table's piece or two or more metals of IV group of a 
chemical element in this case. Only atomic percent with such a desirable merely small metal is contained, and 
nitriding carbon coating is substantially formed from carbon and nitrogen. But few of this metal component may not 
exist. When required, this metal component can be used in order to make it double for the purpose of a surface 
characteristic. For example, the structure can contain a titanium component and is laid underground in the nitriding 
carbon matrix (CN-Matrix) in which TiC, TiN, or a TiCN crystal mainly has a graphite joint component (covalent- 
bond component) in this case. There is less oxygen than 20 atomic percent, and, as for nitriding carbon coating, it is 
desirable to form the multilayer structure which has a different phase. Moreover, as for the above-mentioned 
nitriding carbon, it is desirable that it is CxN which is x>=2. It is desirable for coating to contain the nitrogen of a 
pentatomic percentage (still more desirably ten atomic percent) at least including this case. 

[0013] Especially when nitriding carbon coating contained carbon with more it than nitrogen of maximum 50 atomic 
percent, and 50 atom %, it turned out that wear decreases. In this case, this is for example, polymer structure 
(Polymerstruktur). It can form by carrying out 

[0014] Nitriding carbon coating (nitriding carbon layer) is an excised surface layer which cuts and touches powder 
and the other cutting-tool section, or a field desirably. It can form a cover layer or the maximum upper layer 
(Deckschicht), and acts directly as a wear protective layer. But when required, a surface layer may be prepared for 
an ornament. 

[0015] Nitriding carbon coating can be directly formed in the base of cutting material. This base may consist of the 
middle ingredient (cermet (Cermet)) of the metal and ceramic like a metal, a metal alloy, a hard metal, ceramic 
material, or the tungsten carbide (Wolframcarbid) that has few cobalt components, for example. In this case, the 
abrasion resistance of nitriding carbon coating will be joined by the hardness of a base. 

[0016] In order to acquire a suitable surface characteristic, a piece or two or more interlayers can be prepared as 
an option between a base and nitriding carbon coating. You may be TiCN in this case, for example, TiAIN, TiAICN. 
TiN, ZrN and aluminum 203, and a comparatively hard interlayer like others. In the layer which consists of Mex (C, 
N, O) in the case of multilayer structure, if at least one layer is prepared, an advantageous property will be acquired 
especially. Desirably, although a metal is a metal of IV group of the periodic table of a chemical element, it can also 
contain aluminum etc. as mentioned above again. Here, the amount of titanium, zircon, aluminum, carbon, and 
nitrogen is not what was not necessarily fixed, and can be changed appropriately. Moreover, the above-mentioned 
interlayer can include the matter, and other layer or these both sides of other. This middle class's hardness is 
combined with the antiwear characteristic of nitriding carbon coating in such multilayer structure. Under the present 
circumstances, although it is only sufficient for nitriding carbon coating to have the thickness of 0.1 micrometers, in 
order to maintain wear protection nature as it is over long duration, it is desirable [ coating ] to enlarge thickness of 
a layer a little. 

[001 7] It became clear that the total layer thickness of the layer formed in the base has the advantageous layer 
thickness between 0.2 micrometers and 10 micrometers in the case of multilayer structure. 

[0018] The concentration (Konzentration) of a metal component can be prevented from stopping, as for nitriding 
carbon coating, going to the front face. According to the structure of nitriding carbon coating heterogeneous in this 
way, it can be in the still more optimal condition also to an unexpected problem especially about the property also 
as opposed to the abrasiveness of a processing ingredient and abrasion resistance. A metal component is 50 atomic 
percent at the maximum in the opposite side of the outside surface, and, as for especially nitriding carbon coating, it 
is desirable to be formed so that reduction disappearance may be carried out towards this outside surface. 
[0019] Nitriding carbon coating thru/or a nitriding carbon layer can have the crystal structure, the partial crystal 
structure (teilkristallines Gefuege), or amorphous structure. In some cases, amorphous structure is applied. It is 
illustrated by drawing 4 and 5 about the possible integrated state. 

[0020] A desired cutting tool and a desired cutting chip are manufactured using the manufacture approach of the 
cutting tool and cutting chip based on this invention. First, formation of a cutting tool and a ****** chip and coating 
local at least following it are included. For this reason, it is desirable to deposit the nitriding carbon layer containing 
carbon and nitrogen from hypobaric environment (membrane formation) (Abscheidung). By ionizing an environment in 
this way and acting with the electrostatic bias (electrical potential difference) impressed to the field by which 
coating should be carried out in the magnetic field which surrounds a cutting tool or a cutting chip annularly 
desirably with this, dissociation (Dissoziation) and ionization of gas are attained and can coat homogeneity with a 
desired field. In order to make it ion and an electron move compulsorily on a spiral orbit, as for a magnetic field, it is 
desirable that it is DC magnetic field (Gleichfeld). The environment of a vacuum tub is used as a carbon dispenser, 
and a graphite target is not prepared by the case. The electrical potential difference and magnetic field of a cathode 
are chosen so that loss of a cathode may become small as predetermined. The carbon which should deposit 
(membrane formation) is obtained by ionization/dissociation within the formed plasma. Some ion generation sources 
of all can be actually stopped and placed into a vacuum tub. It is not required to also prepare the location of the 
addition which installs additional components (carbon source), or to vacate, either. 

[0021] As the ion source, a metal ion source or the inert gas ion source can be used. By using a metal ion source, 
the metal component of little direction can be deposited with the deposit (membrane formation) of nitriding carbon 
coating (membrane formation). 

[0022] The manufacture approach of this invention is performed in the one desirably same reaction chamber 
(vacuum tub) as having performed coating processing before. Therefore, when, using PVD coating equipment with 
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the seat of the four ion sources, or the seat of the source of the plasma for example, a nitriding carbon top-face 
layer (nitriding a coal seam cover layer) can be formed with the same equipment, without adding and using the ion 
source. In this case, the hypobaric environment containing carbon and nitrogen is formed in the phase of the last 
process, and in order to generate the plasma, the ion source with a titanium target is operated further here. 
[0023] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, this invention is explained based on an 
operation gestalt. Although a cutting tool is the thing of the format which fixed to the body of a tool the cutting chip 
which is a plate-like member and is explained hereafter, a cutting chip is applied also to what is directly formed in 
the body of a tool. 

[0024] A cutting tool 1 is shown in drawing 1 . This cutting tool 1 has the body 2 of a tool, and the cutting chips 3 
and 4 prepared in this. The cutting chips 3 and 4 are formed similarly mutually, and each has a base made from a 
hard metal (cermet (Cermet)) like tungsten carbide. Coating is formed the passage with the cutting chips 3 and 4 
clear from drawing 3 . Two or more layers 5, 6, and 7 are formed in the base made from tungsten carbide WC (in 
addition to this, a metal, a metal alloy, a hard metal different from the above, or a ceramic is sufficient). In this case, 
a layer 7 is a cover layer (coating) (layer of an outside surface). This is the layer of the nitriding carbon CNx which 
has the thickness of about 0.1 micrometers. Here, nitriding carbon CNx has the chemical structure of CxN, and it is 
desirable that it is x>=2. Moreover, as for this cover layer (coating), it is desirable to include the nitrogen of a 
pentatomic percentage (still more desirably 10 atom 100 ****) at least. Furthermore, this cover layer 7 may contain 
carbon, and the metal, oxygen and hydrogen other than nitrogen. This cover layer (coating) 7 is a wear protective 
layer with small coefficient of friction as compared with the ingredient which has the structure of MexCyNz:H or 
MexCyNzOs:H, for example, is used for usual [ like steel especially various austenitic steel or various high alloy 
steel, aluminum and other light metals, titanium, or plastics ]. In order to employ the property of a layer efficiently, 
the content of the metal component Mex is changeable. To make it a metal content not exceed ten atomic percent 
is tried. As for it, it is desirable that it is fewer than a pentatomic percentage. As a metal, it is similar to an object at 
titanium, a zirconium, aluminum, and this. Moreover, many things of the carbon content measured with atomic 
percent are still more desirable than the nitrogen content measured with atomic percent 

[0025] At least one of lower layers 5 and 6 can add and contain oxygen, and it forms the layer which consists of 
Mex (C, N, O). Here, Mex expresses 1 or two or more metals from IV group. 

[0026] It became clear that such a cutting tool has very high abrasion resistance. Especially, wear of the front face 
of the latest cutting side is small on a joining inclination and a cutting edge. The field field by which coating was 
carried out, the cutting side Sp which stands in a row on the cutting edge S especially, and the free surface F are 
shown in drawing 1 . When very easy, coating of the cutting chips 3 and 4 is carried out completely. 
[0027] A coating process is performed as follows. 

[0028] Coating is performed within the equipment 1 1 shown in drawing 2 in schematic drawing based on the 
improved PVD. This equipment has the reaction chamber 12 airtightly sealed to the exterior. A vacuum can be 
produced in a reaction chamber 12 and gas can be suitably introduced now into the inside room 15 through the 
tubing 14 shown in drawing 2 in drawing. Therefore, a reaction chamber 12 is also a vacuum tub. Moreover, one 
piece or two or more holders 16, 17, and 18 for a cutting tool, a cutting chip, a cutting-tool supporter, or cutting 
chip supporters are arranged in the inside room 15. Moreover, while it may be exhausted, the four ion sources 21, 
22, 23, and 24 in which each has one target 25, 26, 27, and 28 (each is the tabular thing of one sheet), for example, 
metal targets, are arranged in the room 15. A target 25 thru/or 28 are targets required to manufacture the layers 5 
and 6 under a cover layer 7. The plate for the equipments of such the ion source is not formed in others. A target 
25 thru/or 28 constitute a cathode. The plasma occurs in the inside room 15, ion hits a target after this, a metal 
atom is separated, and it is made to deposit on a cutting chip (stratification). In order to control this deposit 
(stratification), bias (electrical potential difference) can be hung on holders 16, 17, and 18. Moreover, the magnetic 
field 29 which surrounds the components or part which should be carried out coating in the shape of a ring can be 
formed. This magnetic field is generated by the coil which has desirably the coil shaft to which it points to radial, 
and is excited in this and this direction. 

[0029] In order to form a desired layer, first a cutting tool or a cutting chip is held in the inside room 15, and is 
installed on holders 16 and 17 and 18. Subsequently, it fills up with the inert gas which the inside room 15 is 
exhausted, for example, has a very low pressure. The ion source is controlled suitably and layers 5 and 6 can be 
shortly formed using the well-known PVD coating approach in itself. Depending on the case, layers 5 and 6 may be 
formed by the CVD method or other approaches. If these layers 5 and 6 are formed, the improved CVD coating 
process will be performed and the gas which is this process, next contains carbon and nitrogen through tubing 14 
will be introduced into the inside room 15. This gas has low voltage of a small pressure (for example, 10-2mbar or 
10-3mbar thru/or 1bar, desirably 10-2mbar thru/or 10-3mbar) by the maximum. In order to ionize gas and to 
generate the plasma, operating 1 or two or more ion sources can be continued. CNx of a request for the cutting tool 
or cutting chip from the plasma which impressed suitable bias (electrical potential difference), hung the suitable 
magnetic field, and was generated The film (nitriding carbon film) is formed. A chemical balance is not produced. 
Only the piece of the above-mentioned ion source can be made of use [ coating equipment]. Other component 
parts which were suitable for depositing (membrane formation) instead of other ion sources can be prepared. In 
addition, ionization can be used combining the source of the ion plasma, and a magnetic field, and can also be 
performed. 

[0030] It sets to the above approach and is coating The temperature of 200 to 300 degrees C, the electrical 
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potential difference of -30V to -200V, and 10-3 It is desirable to form within a vacuum tub by the nitrogen gas 
stream between the methane flow between 50SCCM(s) in the pressure of mbar to 1bar and 100SCCM(s), 10SCCM 
(s). and 100SCCM(s). 

[0031] The cover layer made from CNx (nitriding carbon) which wear of a cutting tool can be decreased 
considerably and can raise cutting efficiency by it can be formed using the PVD coating method improved in this 
way, without changing conventional coating equipment greatly. 

[0032] Drawing 4 shows the cutting chip 4, i.e., the XPS detail spectrum about nitrogen obtained by carrying out a 
Mg k alpha-X line exposure to especially the cover layer (the maximum upper layer) 7, (Detailspektrum). Here, Mg k 
alpha is the abbreviation of a magnesium decelerating electrode, k husks, and alpha transition (Magnesium- 
Bremselektrode, K-Schale, alpha-Uebergung ). In drawing 4 , the secondary electron obtained by excitation of 1s 
husks of the contained nitrogen has the kinetic energy between 848eV and 850eV. The acquired N1s peak value has 
separated about 3eV from adjoining 1s peak which is the case of CN association and is the case of TiN association. 
[0033] Drawing 5 shows the XPS detail spectrum of the sample at the time of carrying out the Mg k alpha-X line 
exposure about carbon. In order to remove all surface contamination, a CIs peak is conspicuous and is shown by 
the layer 7 by which ion etching was carried out. Therefore, carbon is shown as a graph-matrix. Since the signal 
intensity of C1s about C-C association is large, in drawing 5 , the signal of C about CN association does not look 
clear. 

[0034] A cutting tool is crossed to a certain field at least and nitriding carbon coating which acts as a wear 

protective layer with abrasion resistance is prepared. This layer continues operating 1 or two or more ion sources, in 

order to introduce carbon and nitrogen as gas in a reaction chamber (vacuum tub) in order to carry out stratification 

by the improved PVD and to form nitriding carbon coating by this approach, and to form the plasma. 

[0035] Moreover, a nitriding carbon cover layer can be formed like the layer formed before within the same vacuum 

tub. 



[Translation done.] 
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ft C t *»«ik-rftfl!**8 »^IEtt<O«IfiiJXAXtt«0M 

[M*9I12] 2 0 0t:j&^3 0 0tWiiKfc % -3 
OVH-2 0 OVco^jE^Oti mb a r*^ 

1 b a r*T?OE^fl)5 0 SCCMir 1 0 0 S C CM 
£*)|SI0>* 8fch,£ 1 OSCCMt 1 0 0 SCC 

»rtM-5Cfc4r«Wt-*-ft»*qii l MlE«©ttHiJXA 
[0 00 1] 

^X/flWHUT-y £ 5 aSl!«)H<XA©»»afeWCi*Lfe 

waawifeicBi-rft. 

[0 0 0 2] 

i&m<D&m tnwjx*tt, »ff*fcHt» k^«k0^i 

*#ft*Jc«4ttft. 1#tc s ffl|!flicy^-*t 
«£B*t-ft«ffi«l«Hu &jR*nx«rrft»*tt> -7?* 

^y^ftx*+ft»*^©ftojspx*m*-Aix-rft» 
^coTx*-r< v^as««^»oT»»f ft. 

[0003] 9JHiJXA©«jH»J3iy^©*»t*DB>cfafc 
x^<D»««»«r^«rtt>co-ea>ft 0 i^fi, — ^-eii, 

-esftwtKv^flwigawtrafe-f^-cfcft. 

[0 0 0 4] WBa-'T-f V^ft«rtLfc»HiJX**«jED 
&<lTV^ft. 3-f>f>^CVDft (chemical vapor 

deposition- XttPVDfe (physical v 

apordeposition -«JS^«^) T*»JA«ttft s fl*. 
tf, E P 0736615 ««Ji«C^*-T?4 
^O^S<7)=r— -5^^ >^^S3r^fct > <OSrP8^urv>ft Q 
Stg«Ci|[^#^LTt>ft^(iT i Cx N y O, @T*fc 

fto *jii±. s*u<«, ^*>mmmmT i c« n 
-ccvD«fe-e»fig;Sixft. 

[0005] PVDtticj:ftK%»tkH:&jai-c«>ft^ 

[0 0 0 6] 

W*0>B«|XJUltJ««BI^W- h (Schneidplatte-^ 
T rmtfryy] k^o) lfeWC^4xb*»»-*-ftfc«) 

[0 0 0 7] 



mtmm (#-7KV-b!J K-Carbonitrid) CN 
[0 0 0 8] MM, *36K©8RJ®«:, &#JCDS 

mxmuhm* ^ ^* jaw- s*»ic ± o r $ *, 

[0 0 0 9] *»Wlc*<J<«wxA»r/«iBiJxAlci» 

Affile, ^rUT. ^^0B^|Ct>^ 
/££ix5 0 fcfc«»a~ r-f V^ftfc ft^C 
3 N 4 (M*U<f± > x^2Tfe^5Cx N) *tSU X 

5C£ (Schweissneigung) &tfc'J> £tlZ> 0 

[ooio] mtmrnm^-T^^y^jtLitiim^ 
m^. ^^>-x«^>-^^b^s$^ncoAflx^jaau 

[001 1 ] V^^S^Xtt^coT® 

e x C y N 2 : HfXfiMe * C y N * Os : H^i (x 
^O. 2;y/zk3/4,MKft y/x^2) 
^<Z>gg, &«Mex &fc¥^#^JSJW*G> I V 
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r(DK, TiC, T i NXttT i 

cn«iw, ±^1^777^ Merita (#«r»« 

[0 0 13] Steft^-^-f V^Wt, *^**RR5 

£*l,tt. ^y^-fllag (Polymerstruktu 

[0014] iftKJ^^^ (S^M) 
M£L<te. ^*^«Oft&U8**vlU^Ott3BiIX^ 

20 *±JB (Deckschicht) ^f6^i^t#, KKA 
[0015] ftftSSSa^^-o^ra, ^JglJWlDS*^ 

a^Vhfife^SrJ^o^b^^^^^ (WoJframcarbi 

d) <D£5ti:&mt±7$y? hiDW>ttft 

y h (Cermet) ) j5»fe/ifco"CV*Tfc «fcl»\, ^CO^^, ^ 

[0016] m&ttam¥m*a&tiibic+ wttmt 

^^—y^-f^i/t(DWc^ t^>3>tu, —fax 

tf> TiAIN, T i CN S T i A 1 CN, T i N, Z 

fc-pTt,«J;i> 0 #M«3&co»$, Mex (C. N, O) 
^e>«aJB«r^3te< ^t>l®$r!9:*t*<t % Wzflffljfett 

40 ^^^Sr^tfw<t t>-e^5 B 

co^s »fcK»a— T'-f «jt.«, 0. l^m^ 

50 [0 0 17] mmm&isiMzm^mwsxx, &mm 



CKanzentration) 35^®^fp]^oT/jT < /iot^< J: 

[6oi9] *itBtm=^ j ?4>4r7b&mt&mmi±s 

&&ffim* Mft1fe&1Hm (teilkristallines Gefuege) 
[0 0 2 0] ^^iCS^<, «JfliJXAXU<«JfiiJ^5f^ 

btitm (Abscheidung) (jGfcflg) Ll\> 

EE) ^fflt5:i:(aoX (Dissoziati 
on) AtM^taPTOBICft*, m^COffi^-JC=i- 

# (Gleichfeld) t^SSU^. S££»<0»S 

5 < & 5 J; ? y— Ktf)1gJEE <t flSjglft £ 

a r 1 1 ait r *j < r £ t> &m x t \ 

10 0 2 1] 4 *lsUt l"C 40 

^«SX(t^7 *VSU0fi«r»o PVD^-f^y^ 



2001 — 2325 



[0 0 2 3] 

[0 0 2 4] » 1 (C^Oil^ 1 &^1- 0 CCO^I^JX^ 1 
«XA*#2i!l.n^Htf€>ixfc«IfiiJ^^^3. 4£# 

(t^^ (Cermet) > Sj<0&#3r*T^5o SOHU^s^ 

m<om) xfes 0 zfrtt^ j^o. 1 »m<Dm;£$:#-fz> 

^TtiV^ C^)^^-® (zi^^^^) 7ft 

ft Me«CyN. : HXIiMe « C y N» Ot : H<£ 

[0025] TI5, 6 <D\H<D'J>&< 1 1> ^ R»» 

Srii*PU-C-&tpr^*S*t?#, Me« (C, N, O) 

[0026] -cd±? *m$T.Mrftmmn&7!>m#>xm 



[0 0 2 7] ^-^H'^irxm^fiO.fc^iCLT^n 
£ 0 

10 0 2 8] ^-x^^te, ^SLfcPVD&|:S<5 
2tc0ftt^£*t/::f c i 4£iiCT;tfx£ig:i:K^i 
©mxtttiftacsr^ie, 17, i8jj«rtti5 

id, #**S ^CD^-^K id^r-yy h 

2 5, 2 6, 2 7, 2 8 («^« % #-«r 1 «rfl!>*«<Q 
ttl-ZAmn* 3t>^L2 1, 2 2, 2 3, 2 4 
J'SRSftTfrt*. * — h 2 575^2 812, 
^7^TJcfoS^5, 6 «rMjfrr5©fc&Sfc^--y s , 

-Tafcafctc, Wie, 17, 1 8l:/^7^ 
Sr»«t5r^*s-C#S. =»—^ 

[0 0 2 9] BfH©«4r«ri«-5fcie>H, fflMX ao 

17,1 8-hfcK«3*i,S 0 oi^T\ rt^l 5*S««t£ 

k. BkASnfcCVDa— T'-f >^xS*sfirt>ix, 

^.^rrt^l 5lcajLA-r5„ 40 
£E* 1 0-2 mb a rXJil 0-» m b a r 

7bm 1 b a r , ^£ KlilO" 2 rnbar 7}35 1 0 
" 3 mb a r) <E>{6JBE fZl o TV > 3 a # & ^ ^fb 
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8 

[0 0 3 0] a±©*fti:i5^t, =»— tm:^S\ 2 

OOmaoOWSi, -30V^P>-2 0 0V 
<*>S£E&tfl 0- 3 mb a r*»6 1 b a r <OJ££]T?<D 
5 OSCCMi: 1 0 O S CCMt«W> ^y^ft^ 

k i osccMi: l o o SCCMk<Dm<nmm#xffik 

10 0 3 1) ie*©n-^-f ^^jsiitr** < 

»MX*©»«M»ftO*^****ilCJto-C 

[0 0 3 2] «0Bd^y^4, HP% V 

7CMg k a-X«UH»*LT»& 
ilfcWlCoV^XP SSWBL*-?* h/U (Betailspek 
trura) ^r^-r e dr.-?, Mg k o tt, -^^S^AU 
ilififfi • k«g' ail|£ (Magnesium-Bremselektrode. K- . 
Schale, a-Uebergung )<D*g1&M-CfoZ> 0 m4\Ci$\,> 

fc—lkmf-KS 4 8 e Vi: 8 5 0 e V^<D^coSK)^^ 
[0 0 3 3] lElSte, K|R(CO^TO, Mg k ct-X 

C-Cfe^{:o^TOC 1 s as* 
[0 0 3 4] WJXAtt, ^<t^5^(^o 

M&-fzizit)\^ Rssm. wait) rtt^ttTR* 

[0 0 3 5] ±1t* HliKfflfrtT*, ^t^^^tt^g 
[Si] =-^-f >^**Lfc9JIM^y^Sr*i-S»fiUX 

[ei 2] ^^^v^^n^giix^^jKi&aifiom 

[S3] a-^-f >^*<xfc«Bff«:Wi-5«H0X*«>- 



(6) 
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[E15] 

a 



— < — 

640 



i 

990 



g60 oro 
«ftX*JM* (eV) 



